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OI) ;i) Find I he mathematical model (transfer function) of the following system. 
(8 Marks) 
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Determine the transfer function using signal flow graph. (8 Marks) 
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cj Determine the transfer function using block diagram reduction. (8 Marks) 
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For the follow ing system: (10 Marks) 




1 ) Find the type of the system and the order? 

2 I Determine the natural frequeney and damping factor? 

3) Determine the Stead) state error for step input? 

*"Fjf] For each of the following characteristic equations, find the root distribution and 
determine whether the svstem is stable , marginally stable, or unstable: (12 Marks) 



in 



S^S" - 2S 4 + 2S- + 3S^ + 2S + 4 =0 

S 1 - 3S b - 3S 5 + S 4 ~ S-V 3S : + 3S + 1 - 0 



, iii) s 5 - :s ! -:s : + 3S + 7 =0 

Q(3); 1- Explain three properties of the system and give an example for each. (5 Marks) 
2- Define the state of the system and how choose it. (3 Marks) 

3 - Define controllability and observability. (3 Marks) 

Q(4): [a-J Find a state space model for a control system having the transfer function: 



G(s) = 



^2s + 6) 



in the pole-zero form (8 Marks) and other representation . (3 Marks) 

[b] For the following system 

• TO 1 1 ft] 
X = \ \x+\ to 

y = [4 ifc 

Find : 1) Determine whether the system in (b) is completely state 
controllable , observable and stable . (5 Marks) 

_____ 2) The transition matrix O(s). (5 Marks) 

Qf£f: In MATLAB , write the result of the following: (12 Marks) 
;/ ^)»A=[123;4 5 6;7 8 9]): 

» A(:,2) 

» [mam, dem] = ss2tf( [-1 0; 0 -2], [1; 1], [4 -3], [0]) 
p» sys = zpk([-4],[-l -6J 5 1) 
4>»x=0: pi/100: 2*pi; 
»y =sin(x); 
»plot(x,y) 

» xlabef( 'x = 0 : 2\pi % 
» title ( 'plot of the sine function') 
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